In this paper, firstly we introduce not only partially degenerate Hermite-Genocchi polynomials, but also a new generalization of degenerate Hermite-Genocchi polynomials. Secondly, we investigate some behaviors of these polynomials. Furthermore, we establish some implicit summation formulae and symmetry identities by making use of the generating function of partially degenerate Hermite-Genocchi polynomials. Finally, some results obtained here extend well-known summations and identities which we stated in the paper.
Introduction
Throughout the paper, we make use of the following notations: N := {1, 2, 3, · · · } and N 0 = N ∪ {0} . Let H n (x, y) be denoted by the 2-variable Kampé de Fériet generalization of the Hermite polynomials [2, 3] defined as
y r x n−2r r!(n − 2r)! .
These polynomials are usually defined by the following generating function
H n (x, y) t n n! and reduce to the ordinary Hermite polynomials H n (x) (see [1] ) when y = −1 and x is replaced by 2x.
The classical Bernoulli polynomials B n (x), the classical Euler polynomials E n (x), and the classical Genocchi polynomials G n (x) each of degree n are defined respectively by the following generating functions (see [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] G n (x) t n n! (|t| < π) .
Note that B n (0) = B n , E n (0) = E n , and G n (0) = G n (n ∈ N).
The Daehee polynomials are defined by Kim and Kim [5] , as follows
In the case when x = 0 in (1.1), D n (0) := D n are called the Daehee numbers. Jang et al. [4] considered the partially degenerate Genocchi polynomials which are given by means of the generating function 2 log(1 + λt)
In the case when x = 0, G n,λ (0) := G n,λ are called the partially degenerate Genocchi numbers. Pathan and Khan [13] introduced the generalized Hermite-Bernoulli polynomials for two variables
Taking α = 1 in (1.3), it reduces to known result of Dattoli et al. [3, p. 386 (1.6)], as follows 4) where, for the case x = y = 0 in (1.4), we have B n = H B n (0, 0) are called the Bernoulli numbers.
e t + 1 .
(1.5) general symmetry identities. For obtaining implicit summation formula and general symmetry identities, we use the proof techniques of Dattoli et al. [3] , and Pathan and Khan [13] .
Partially degenerate Hermite-Genocchi polynomials
In this section, we assume that λ, t ∈ C with |λt| 1 and λt = −1. Then we consider partially degenerate Hermite-Genocchi polynomials as follows.
2 log(1 + λt)
In the case x = y = 0 in (2.1), we have H G n,λ (0, 0) := G n,λ are called the partially degenerate Genocchi numbers introduced by Jang et al. [4] . Theorem 2.1. For n ∈ N 0 , we have
Proof. It follows from (2.1) that
Matching the coefficients t n n! gives the desired result.
Remark 2.2. In the case when y = 0 in Theorem 2.1, our result reduces to the result of Jang et al. [4, p.4 (13) ].
Theorem 2.3.
For n ∈ N 0 , we have
Proof. We first consider
Since I 1 = I 2 , we thus conclude the proof.
Remark 2.4. Taking y = 0 in Theorem 2.3 gives the result of Jang et al. [4, p.5 (19) ].
Theorem 2.5. For n ∈ N 0 , we have
Proof. From (2.1), we can write
Thus, comparing the coefficients t n in the both sides on the above, we end the proof. Theorem 2.7. For n ∈ N 0 , we obtain
Proof. By making use of Eq. (2.1), we see that
Comparing the coefficients t n n! in both sides of the above equation, we get the result (2.2). Corollary 2.8. In the case when y = 0 in Theorem 2.7, one can see
Theorem 2.9. For n ∈ N 0 , we have
We thus complete the proof.
We now give a multiplication formula for partially degenerate Hermite-Genocchi polynomials.
Theorem 2.10. For n ∈ N 0 , we have
Proof. From (2.1), we have
Equating the coefficients t n n! of the both sides of above equation, we arrive at the desired result.
Corollary 2.11. In the case y = 0, one can get
Generalized partially degenerate Hermite-Genocchi polynomials
Let d ∈ N with d ≡ 1(mod 2) and χ be a Dirichlet character with conductor d. We consider the generalized partially degenerate Hermite-Genocchi polynomials attached to χ by means of the following generating function:
When x = y = 0 in (3.1), we have G n,χ,λ = H G n,χ,λ (0, 0) that stands for the generalized partially degenerate Genocchi numbers attached to χ. Also we observe that
is generalized Genocchi polynomial (see [15] ).
Theorem 3.1. For n ∈ N 0 , we have
Proof. It follows from (3.1) that
Comparing the coefficients of t n n! on both sides of the above equation, we complete the proof.
Theorem 3.2. The following equality
holds true.
Proof. We consider
Equating the coefficients t n n! on both sides of the above equation yields the proof of this theorem.
By using Eq. (3.1), the proofs of the following theorems in this section can be shown easily. So we omit the proofs.
Theorem 3.3. The following
Theorem 3.4. The following
Implicit formula involving partially degenerate Hermite-Genocchi polynomials
In this section we give implicit formula of partially degenerate Hermite-Genocchi polynomials by making use of generating function technique. Theorem 4.1. The following implicit summation formula for partially degenerate Hermite-Genocchi polynomials H G n,λ (x, y) holds true:
Proof. We first replace t by t + u and rewrite the generating function (2.1) as
Replacing x by z in the above equation and equating the resulting equation to the above equation, we have
and also
where g(t) is symmetric in a and b, and can be expressed into series in two ways.
On the one hand,
and on the other hand,
By comparing the coefficients t n on the right hand sides of Eqs. (5.1) and (5.2), we get the proof of theorem.
Theorem 5.2. For each pair of integers a and b with n 1, the following symmetry identity holds true:
Proof. Let 
n k a n−k b Since two ways are equal, we arrive at the desired result by comparing the coefficients t n n! .
We now give the following two theorems without proofs because their proofs techniques are the same with the above theorems of the final section of this paper. n k a n−k b
